Abstract. Using grey relational analysis, the impacts of various fiscal expenditure items on local tourism development were detected by employing relevant statistical data from Huangshan City during 2008-2013. Top five fiscal expenditure items influencing local tourism development, including general public services, education, public security, social security and employment, as well as urban and rural community affairs, were revealed in this analysis. According to the results, expenditure efficiency and its important domains are able to be recognized and verified under current economic and social circumstances. As a result, in order to optimize the expenditure structure, we suggest that financial strengthen, existing economic and geography resource, as well as the requirements of tourism development for tourism demand in the new stage should be combined.
Further, some scholars exhibit more interests on the relationship between fiscal expenditure and tourism development. Ishikawa and Fukushige (2009) examined the impact of fiscal expenditure and the number of tourists on per capita taxable income in Japanese remote islands, and find that the former exhibit positive significant relationship while the latter not [7] . Avramescu & Baldan (2011) use degree of taxation, interest rate and exchange rate to analyzes the impact of Romania`s main fiscal and monetary measures on the development of the tourism sector, results showing that negative relationship existed and other financial solutions can boost Romanian tourism [8] . Feliziani & Monni (2013) analyzed the role of fiscal policies in the tourist sector, and find that governance is one of the major causes of weakness [9] .
Based on previous researches, our analysis focus on the following questions: what kind of financial supports does tourism development need? How to promote and adapt to transformation and structural adjustment of tourism industry at this stage through financial expenditure? The domains and tourist effects are different for the influence of different items of fiscal expenditure. It is very important to understand the different impacts brought by different components of tourism expenditure, which is a critical step for further improvement of efficiency of fiscal expenditure.
Research methods, index selection and data sources 2.1 Research methods
As a complex and integrated system, tourism system has limited statistic data with greater fluctuation and less typical distribution laws. Thus it is difficult to define all factors of tourism system and mechanism interacted among them. In this context, we regard tourism system as a grey system. To be specific, Grey system theory was first proposed by Chinese scholar Deng Julong in 1982, and had been widely used in social, economic and ecological domains. In the study, grey correlation analysis in gray system theory was employed to quantify the correlation between fiscal expenditure and tourism, revealing the relationship between expenditure and tourism development.
Index selection

Selection of related indexes for fiscal expenditure
The main indexes selected to measure fiscal expenditure in Huangshan City include General public services (X1), Public security (X2), Education (X3), Science and technology (X4), Culture, sports and media (X5), Social security and employment (X6), Health care (X7), Environmental protection (X8), Urban and rural community affairs (X9), Agriculture, forestry and water affairs (X10),Transportation (X11), as well as Industrial, commercial and financial affairs (X12).
Selection of related indexes for tourism development
There were four first-grade indexes and five second-grade indexes selected to measure tourism development in Huangshan City (See Table 1 ). The indexes reflect current situations of tourism development in Huangshan City from different aspects. Tourism-related industries were defined based on classification criteria 1 of the World Tourism
Organization [10] . Meanwhile, the availability of data was taken into account. 
Data sources
The data used in this study were extracted from the Statistical Yearbook of Huangshan City from 2008 to 2013 (See Table   2 and 3).
Gray relational analysis
In grey relational theory, determinate factors are selected among multiple factors in the system for comparison. The basic concepts include: the relevance can be judged through the level of similarity between comparison sequence curve and reference sequence curve; the strength and weakness of evaluation objects are analyzed though grey relational degree.
Relational degree indicates the correlation among things and factors, which quantitatively describes relative change of things or factors. The main relationship among these factors can be revealed using grey relational analysis with certain methods, exploring important factors affecting target values, thus clarifying the correlation among these factors. 
Definition and description of factors in correlation analysis
In correlation analysis of an abstract system, data sequences reflecting behavior characteristics of the system should be accurately selected-this process is called "selection of mapping variable reflecting system behavior". Then, relevant factors affecting main behavior of the system should also be confirmed. Generally, dependent variables constitute reference sequence i Y , while independent variables constitute comparison sequence j X .
Calculation of correlation coefficients
Based on given data of comparison and reference sequences, correlation coefficients and relational degree of comparison and reference sequences could be calculated by using the following methods and procedures. Then, the influence degree of each comparison sequence was analyzed. Analytical methods and procedures were described as follows.
(1) Initialization of raw data Dimension or unit of each factor in raw data might be different. Therefore, the data were difficult to compare directly.
Instead, they should be converted into comparable data series. There were lots of dimensionless methods for raw data.
Based on researches of related scholars, the following formula was adopted:
(2) Calculation of absolute difference between reference sequence and comparison sequence
, where U was resolution ratio, taking 0.5; min min ( ) 
Strength analysis
In correlation analysis, correlation matrix could be constructed when there were more than one reference sequences and comparison sequences. Then, the strengths and weaknesses of elements could be analyzed through correlation matrix. For 
Dimensionless method
Using the first-year value of each index to divide values of other years, then dimension could be eliminated (See Table 4 ). 
Results analysis and discussion
Calculating relational degree between various factors of fiscal expenditure and tourism development, then correlation matrix R could be established as follows.
According to relational degree rankings between fiscal expenditure and tourism development, there was slight difference in the impact degrees of various items of local fiscal expenditure on tourism revenues, tourist person-time, tourist person-day and tourism-related industries in Huangshan City. The top five items of local fiscal expenditure showing the largest impacts were General public services, Education, Public security, Social security and employment, as well as Urban and rural community affairs; the last three items of local fiscal expenditure influencing tourism development were Culture, sports and media, Science and technology, as well as Environmental protection.
The item of local fiscal expenditure showing the largest impacts on tourism of Huangshan City was general public services. Public management and services of tourism, supported by expenditure of general public services, can achieve effective communication between different subjects in tourism market. Meanwhile, market failures of information incompletion and asymmetry can be improved, promoting effective definition and protection of property rights; a well-performed institutional environment can be formed, thereby reducing transaction costs in tourism market, with improved efficiency of tourism economy.
Local education expenditure was mainly invested in local educational administration, primary and secondary school education, as well as primary and secondary vocational education. The impact degree on tourism development of Huangshan City was not as high as general public services, indicating that education, especially for primary and secondary school education and vocational education, plays an important role in local tourism development. The reason may be that local expenditure on education provides sufficient human capital. Thus, tourism knowledge and skills with generality, professionalism and innovation can be cultivated for tourism enterprises and related departments [11] .
Meanwhile, credit capital stock of tourism has been increased to promote development of tourism [12] .
Public security was the third item of fiscal expenditure greatly influencing tourism development of Huangshan. It indicates that local security environment, traffic safety and other public security of tourism are also important factors affecting tourism development.
Social security and employment expenditure positioned fourth for the impacts on tourism development of Huangshan City. In the correlation between tourist person-time and development of tourism-related industries, social security and Expenditure on urban and rural community affairs plays an important role in promoting the development of urban and rural community planning, public infrastructure and public welfare establishments. In addition, it encourages urban and rural environmental renovation, governance of community public affairs, as well as the construction of new and beautiful countryside. Local traditions and culture can be inherited with renaissance in Huangshan, improving living spaces, public cultural space and living environment. Attraction of urban and rural tourism is enhanced, and development of local tourism accelerated thereafter.
Traffic is an essential bridge of the tourism and the infrastructural industries for tourism development. However, correlation between transportation expenditure and tourism development of Huangshan was in the sixth place. Huangshan is one of the earliest cities with tourism development. In early stage, transportation expenses were larger with more important role in tourism. However, when tourism has developed to a certain stage with continuous improvement of transportation system, marginal contribution ratio of local transportation expenditure to tourism began to showing declining trend. In addition, improvement of traffic shortened the distance between Huangshan and the Yangtze River Delta as well as other surrounding cities. The radiation Yangtze River Delta cities and other surrounding cities had promoted the development of Huangshan Tourism. However, traffic improvement also generated substitution effects of tourism demand between Huangshan and these cities. Therefore, changes of modern traffic environment had generated complex effects on tourism development.
Conclusions and recommendations
Above all, results show that the top five items of local fiscal expenditure significantly promote local tourism development are General public services, Education, Public security, Social security and employment, as well as Urban and rural community affairs. According to the results, expenditure efficiency and focuses of local government could be recognized and varied under current economic and social environment. Thus, the structure of fiscal expenditure can be further optimized, providing scientificity and rationality of decision-making in fiscal expenditure [13] .
As a traditional famous tourist city, Huangshan also faces pressure and confusion of industrial upgrading and public services, as well as public administration innovation, along with changing external environment. Firstly, the combination of culture and tourism, as well as environment and tourism is not perfect enough. Secondly, new changes in traffic environment, such as high-speed rail, have brought changes of regional advantages. This has changed substitutional and complementarity relations of tourism resources and products between Huangshan and surrounding cities. Thirdly, the proportion of self-catering individual travelers has become keep increasing, thus enhancing pressures for tourism public service and public management innovation.
In the analysis of expenditure growth, Musgrave and Rostow emphasized changes of expenditure structure resulted from public need changes in different stages of economic development. Similarly, the structure of local fiscal expenditure should adapt to changes of public needs in different stages of tourism development. Government should combine its financial advantage, existing economic and resource conditions of Huangshan, as well as requirements of tourism development for tourism public demand in new stage. Meanwhile, scientificity and rationality of decision-making in fiscal expenditure should be further improved for tourism development. Government should promote industrial transformation and upgrading with industrial development goals in new stage of tourism, thus achieving fast tourism development of Huangshan and building a leading tourism city in China.
